Bovine high molecular weight kininogen. The amino acid sequence, positions of carbohydrate chains and disulfide bridges in the heavy chain portion.
The existence of two types of circulating bovine plasma high molecular weight kininogen (HMWK) was predicted from analyses of complementary DNAs coding for this protein (Kitamura, N., Takagaki, Y., Furuto, S., Tanaka, T., Nawa, H., and Nakanishi, S. (1983) Nature 305, 545-549). The present protein-based study provided evidence in support of the proposed amino acid sequence derived from analysis of the cDNA clone, and the results confirm the existence of two types of circulating HMWK. Type I HMWK contains a heavy chain composed of 361 residues, while the heavy chain of type II HMWK contains 359 residues. The amino acid sequences of type I and type II HMWK determined in this study were identical to that inferred from the cDNA sequence with the exception of microheterogeneity observed in the cDNA at position 87 (Glu/Gln) and 168 (Lys/Arg). The heavy chain of type I HMWK contains 4 asparagine-linked carbohydrate chains at Asn-69, -150 (or -151), -179, and -186, while the heavy chain of type II HMWK contains these and an additional carbohydrate chain at Asn-264. In addition, a carbohydrate chain was found to be O-glycosidically linked to Thr-118 in both chains. Among nine disulfide linkages found in HMWK, eight intrachain disulfide pairs were established in the heavy chain. One interchain disulfide bridge occurs between the heavy chain and the light chain. This disulfide pairing, as well as repeating amino acid sequences observed in the heavy chain, provides strong evidence for the existence of three homologous domains in the heavy chain of bovine HMWK.